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In the Claims: 




20. (Amended once). A method of projecting light comprising: 

(a) producing a light beam that i/nonpolarized and has at least two light 
components; 

(b) separating said light be^ni into at least one light component polarized 
differently than anotlier light component, wherein substantially all of said 
light beam is transmitted; 

(c) receiving said light beam as a result of step (b) and providing light- 
component-specific images; and 

(d) projecting pid light-component-specific images through a projection lens. 

32. (Amended once) A projection display system using polarized light comprising: 

(a) a light source for generating a light beam having at least three light 
components, wherein one of said light components is p-polarized and two of 
said light components are s-polarized; 

(b) a projection system having plural polarizing beam splitters and dichroic 
filters therein, wherein each polarizing beam splitter and dichroic filter 
reflects one of said light components and transmits another of said light 
components and LCD panels, each LCD panel generating a light-component- 
specific image associated with each light component, wherein said polarizing 
beam splitters and said dichroic filters are arranged in a substantially x- 
shaped configuration, wherein said dichroic filters are normal to said 
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polarizing beam splitters and arranged to intersect adjacent an edge thereof; 
and 

(c) a projection lens for projecting an image combined from the light- 
component-specific images from the LCDs. 



Please add the following new claims; 



A projection display system using polarized light comprising: 
(a) a polarization converter for use with a light source that provides a light beam 
having at least two light components where at least one light component is 
polarized differently than another light component; 

projection system that receives said differently polarized light and provides 
liglit-component-specific images; and 

a projection lens that projects an image combined from the light-component- 
specific mages. 




(c) 



The system of claim ^fh wherein said light source defines an initial etendue and said 



polarization converter has an etendue nosmore than four times greater than said initial etendue. 



i 

52. The system of claim ^wherein^said polarization converter has an etendue no more 
than 3.5 times greater than said initial etendue. 



AMENDMENT 



KLR:djs 7146.021 01/30/01 



S3. The system of claim ^Lwherein said polarization converter has an etendue no more 
than two times greater than said ini/ial etendue. 




\S4. The system of claim 50 wherein said polarization converter has at least one dichroic 



filter. 



& \ 47 

through said polarization converter. 



^he system of claim ^0 wherein substantially all of said light beam is transmitted 



5? 



The system of claim 5^-' wherein said dichroic filter is sandwiched between two 



quarter waveplates. 



4 



t 1 

urn 5p 1 



The system of claim 5p wherein said polarization converter has a first dichroic filter 
and a second dichroic filter complimentary to said first dichroic filter. 



5p. The system of claimy7 wherein each dichroic filter is sandwiched between two 



quarter waveplates. 



5p. The system of claim#7 wherein said polarization converter includes a polarizing 
beam splitter and said light beam passes through^said beam splitter before passing through one of 



said dichroic filters. 
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\£>0. The system of claim ^9 wherein said polarization converter further includes another 
polarizing beam splitter. 

jjfi. \h^system of claim 5^6 wherein said polarization converter further includes two 
polarizing beam splitters and each of said dichroic filters is between each of said beam splitters. 

$1. The systenr^f claim^f wherein said polarization converter further includes a 
halfwave plate between one of said polarizing beam splitters and an illuminated object. 

fife . The system of claim 0, further comprising a plurality of light input ports. 



f f N 

&4. The system of claim 5p wherein said polarization converter further includes a first 



polarizing beam splitter between said light source and said first dichroic filter, and a second 

. . ^\ 
polarizing beam splitter between said first polarizing beam splitter and said second dichroic filter. 

(p. The system of claim ^ wherein said polarization converter further includes a stack 
of polarizing beam splitters, said dichroic filters are adjacent to one another and are located on one 
side of said stack of beam splitters, and said polarization converter further comprising a plurality of 
quarter waveplate and mirror stacks located on the other side of said stack of polarizing beam 
splitters, said dichroic filters and said quarter waveplate and mirror stacks arranged so that at least a 
portion of one of said dichroic filters opposes a portion of one of said quarter waveplate and mirror 
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stacks, ahd at least a portion of another of said dichroic filters does not oppose any of said quarter 
wave plate ahd mirror stacks. 

£ \ 1? 

^/o. The\system of claim S/^wherein said light source produces light having three light 
components and said V>larization converter separates said light so that two of said light components 
have the same polarization, which is different than the polarization of the third light component. 

a 

6p. The system of claim (fo wherein said three light components are blue, green, and red 
and said blue component and sai^igreen component have the same polarization, which is different 
than the polarization of said red component. 

(/8. The system of claim Jyu ^herein said polarization converter separates said two light 
components so that one of said components has s-polarization and the other light component has 
p-polarization. 

6^ f . A method for converting light comprising: 

(a) producing a light beam of generally white light that is nonpolarized and has 
at least two light components; 

(b) separating said generally white ligjrt beam into at least one light component 
polarized differently than another ligjrt component, wherein substantially all 
of said generally white light beam is transmitted as a single beam; and 
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(c) separating said single beam into at least two light beams, where the first 

beam includes light having a first polarization and the second beam includes 

v 

Jight having a second polarization, and providing light-component-specific 



Images. 

f . / 

/I/O. The method of i^laim ({9 wherein said light beam is first separated into a first 
polarized component having a fir^ polarization and a second polarized component having a second 
polarization. 

# if 

Jfl . The method of claim ^0, further comprising the step of separating the first polarized 
component into a first light component and a^second light component and changing the polarization 
of the first light component, and the step of separating the second polarized component spectrally 
into said first light component and said second lighKcomponent and changing the polarization of the 
second light component, so that said first light component has said second polarization, and said 
second light component has said first polarization. 

! i 

7C. The method of claim (jjp wherein said light beam is comprised of a red component, a 
^ blue component and a green competent, and said light is separated so that said blue component and 
said green component have the sa^ne polarization, which is different than the polarization of said 
red component. 
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7^. The method of claim ^wherein said light beam is separated so that one of said light 

A 

components\has s-polarization and the other light component has p-polarization. 




AWojection display system using polarized light comprising: 

(a) \ a light source for generating a generally white light beam having at least two 
;ht components, wherein said light components are polarized and at least 

one\pf said light components is polarized differently than another of said 
light components, and said at least two components are provided to a 
projection system as a single beam; 

(b) said projection system having plural polarizing beam splitters and dichroic 
filters thereinWherein each polarizing beam splitter and dichroic filter 
reflects at least one of said light components and transmits at least another of 



3^ie 



said light components and a plurality of LCD panels, each LCD panel 
generating a light-component-specific image associated with one of said light 
components; and 

(c) a projection lens for projecting an image combined from the light- 
component-specific image^from the LCDs. 



1> W . 

J]p. The system of claim 7$ wherein said light source includes a lamp and a filter stack 



having a cholesteric color filter mechanism located between said lamp and said projection system 
for pre-filtering said light beam to transmit red p-polarized\ight, green s-polarized light and blue 



s-polarized light. 
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fjp / ]r* The systerd^f claim lj\ wherein said light source includes a polarization converter 
for pre-filtering said light beam\ 

: ~§ ~~ t / 

77. The system of claim If* wherein said polarizing beam splitters are arranged in a 
, substantially straight line in said projection system, and wherein said dichroic filters are arranged in 
Up a substantially straight line in said projectioi/ system, and wherein said dichroic filters are normal to 
said polarizing beam splitters and arrange^ to intersect adjacent a mid-point of said substantially 
straight lines. \ 

n f \ f 

{jJ jt * 7j|8. The System of claim yfl wherein said light beam from said light source impinges on a 

^*^P 4>lue-transmitting dichroic filter at substantially 45 degrees, then impinges on a polarizing beam 
splitter at substantially 45xiegrees, then impinges on an LCD panel having said light-component- 
specific image displayed thereon, substantially normal thereto, and is reflected therefrom carrying a 
color image component, then impinges a polarizing beam splitter at substantially 45 degrees, then 
impinges a blue-reflecting dichroic v filter at substantially 45 degrees prior to transmitting said 
projection lens. 

J9. The system of claim 7jJ wherein said light beam from said light source impinges on a 
blue-transmitting dichroic filter at substantially 45 degrees, then impinges on a polarizing beam 
splitter at substantially 45 degrees, then impinges on an LCD panel having said light-component- 
specific image displayed thereon, substantially formal thereto, and is reflected therefrom carrying a 
color image component, then impinges a polarizing beam splitter at substantially 45 degrees, then 
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impmges a blue-transmitting dichroic filter at substantially 45 degrees prior to transmitting said 
projection lens. 

M). \ The system of claim pjft wherein said light source includes a lamp for generating said 
light beam and a^pre-filtering illumination mechanism located between said lamp and said 
projection system for pre-filtering said light beam to provide a red p-polarized light component to 
said projection system, wherein said pre-filtering illuminating mechanism includes: 

a red-transmitting dichroic filter, a pair of polarizing beam splitters, a pair of light 
absorbing stops, a half-wa^e plate, and a red-reflecting dichroic filter; 

wherein said l^ght beam impinges said red-transmitting dichroic filter, wherein said 
light beam is split into a reflectedred light component and transmitted green light and blue light 
components; said reflected green and blue light components impinge on a polarizing beam splitter, 



which reflects a green s-polarized lig^component and said blue light component, wherein said 
green s-polarized light component and said blue light component impinge said red-reflecting 
dichroic filter, which transmits said greens-polarized light component and a blue s-polarized light 
component to said projection system; and 

wherein said reflected red light component impinges another polarizing beam 
splitter, which transmits a red s-polarized light component through said half-wave plate, which 
changes said red s-polarized light component to a r^dp-polarized light component, which red 
p-polarized light component impinges sand red-reflecting dichroic filter and is reflected to said 
projection system. 
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. A projection display system using polarized light comprising: 

(a) a light source for generating a light beam having at least three light 
components, wherein one of said light components is s-polarized and two of 
said light components are p-polarized. 

/ 

(b) a projection system having plural polarizing beam splitters and dichroic 
filters therein, wherein each polarizing beam splitter and dichroic filter 
reflects one of said light components and transmits another of said light 
components and LCD panels, each LCD panel generating a light-component- 
specific image associated with each light component, wherein said polarizing 
beam splitters and said dichroic filters are arranged in a substantially 
X-shaped configuration, wherein said dichroic filters are normal to said 
polarizing beam splitters and arranged to intersect adjacent an edge thereof; 
and 

(c) a projection lens for projecting an image combined from the light- 
component-specific images from the LCDs. 



VP 



1 v7 82. ^\Hie system of claim wherein said light source includes a lamp and a filter stack 



W 

k u) / hav: 

^ for pre-filtering said light l> 



/ having a cholesteric cqlor filter mechanism located between said lamp and said projection system 



8*3. The system of claim $1 therein said light source includes a polarization converter 
for pre-filtering said light beam. 
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H. The system of claim p wherein said light beam from said light source impinges on a 
blue-transmitting dichroic filter at substantially 45 degrees, then impinges on a polarizing beam 
splitter afsubstantially 45 degrees, then impinges on an LCD panel having said light-component- 
specific image displayed thereon, substantially normal thereto, and is reflected therefrom carrying a 
color image component, then impinges a polarizing beam splitter at substantially 45 degrees, then 
impinges a blue-reflecting dichroic filter at substantially 45 degrees prior to transmitting said 
projection lens. 



jjp. The system of claim j/l wherein said light beam from said light source impinges on a 
blue-transmitting dichroic filtenat substantially 45 degrees, then impinges on a polarizing beam 
splitter at substantially 45 degree^then impinges on an LCD panel having said light-component- 
specific image displayed thereon, substantially normal thereto, and is reflected therefrom carrying a 
color image component, then impinges a polarizing beam splitter at substantially 45 degrees, then 
impinges a blue-reflecting dichroic filter at\substantially 45 degrees prior to transmitting said 
projection lens. 
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A projection display system using polarized light, comprising: 

(a) a light source for generating a generally white light beam having at least two 
light components, wherein said light components are polarized and at least 
one of said light components is polarized differently than another of said 
light components, and said at least two l^ght components are provided to a 
projection system as a single beam; 
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\ 

(b) said projection system having a plurality of polarized light modulators, each 
modulator generating a light-component-specific image associated with one 
)f said light components; and 

(c) a p^qjection lens for projecting an image combined from the light- 
component-specific images from said modulators. 

? \ $ 

The system of claii^o wherein said light source includes a lamp and a filter stack 
having a cholesteric color filter mecl^anism located between said lamp and said projection system 
for pre-filtering said light beam to transmit red p-polarized light, green s-polarized light and blue 
s-polarized light. 

ft t 

ff&. The system of claim y6 wherein said light source includes a polarization converter. 

The system of claim 8$ wherein said polarization converter transmits substantially 
all of said light beam. 

!jfO. The system of claim ^8 wherein said light source has a lamp defining an initial 
etendue, and said polarization converter has an etendue no greater than twice said initial etendue. 
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9/ 1 . The system of claim 8j& wherein said polarization converter has a first dichroic filter 

V 

and a second filter complimentary to said first dichroic filter, and wherein each dichroic filter is 
sandwiched between two quarter waveplates. 

$ \ & 

9f2. The sys^m of claim $5 wherein said polarization converter includes two polarizing 
beam splitters. 

f \ f 

Sp. The system of clami 8^8 wherein said polarization converter further comprises a 
plurality of light input ports. 



The system of claim 9(1 wherein said polarization converter further includes at least 
two polarizing beam splitters. 



Sj5. The system of claim 8/6 wherein said light source produces light having three light 
components and said polarization converter separates said light so that two of said light components 
have the same polarization, which is different than the^polarization of the third light component. 

t ¥ \ 

9jb. The system of claim 9(5 wherein said three light components are blue, green and red 
and said blue component and said green component have the\ame polarization, which is different 
than the polarization of said red component. 
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The system of claim^pj wherein said polarization converter separates said two light 
components so that^ej of said light components has s-polarization and another of said light 
components has p-polarization> 



A polarization converter for use with a light source that generates a light beam 



having at least two light components, comprising an optics array capable of separating said light 
beam into at least one light component polarized differently than another light component, wherein 
^said dichroic filterts sandwiched between two quarter waveplates. 

A polarization converter for use with a light source that generates a light beam 
having at least two light components, comprising an optics array capable of separating said light 
beam into at least one light component polarized differently than another light component, wherein 
said optics array has a first dichroic filter and a second dichroic filter complimentary to said first 
dichroic filter, wherein each dichroic filter is sandwiched between two quarter waveplates. 



"T 7 si 



riarization converter for use with a light source that generates a light beam 



having at least two light components, comprising an optics array capable of separating said light 
beam into at least one light compohqit polarized differently than another light component, wherein 
said optics array has a first dichroic filter ah^a second dichroic filter complimentary to said first 
dichroic filter, wherein said optics array includes a^>qlarizing beam splitter and said light beam 
passes through said beam splitter before passing through ori^of said dichroic filters. 
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The converter of claim Ji^fo wherein said optics array further includes another 



polarizing beam 




f 



102. The converter of clah*i<$ wherein said optics array further includes two polarizing 
beam splitters and each of said dichroic filterSnsbetween each of said beam splitters. 





1^3. The converter of claim wherein said optics array further includes a halfwave 
plate between one of said polarizing beam splitters and an illuminated object. 

9 \ 1" 

\r^^^ ^ e C0I ^X^ ter of claim 9& wherein said optics array further includes a first polarizing 

jty beam splitter between saidMight source and said first dichroic filter, and a second polarizing beam 
1/ splitter between said first polai^zing beam splitter and said second dichroic filter. 

ipfs. The converter of claims^ wherein said optics array further includes a stack of 
polarizing beam splitters, said dichroic filters are adjacent to one another and are located on one 
side of said stack of beam splitters, and said^ptics array further comprising a plurality of quarter 
waveplate and mirror stacks located on the othei\side of said stack of polarizing beam splitters, and 
said dichroic filters and said quarter waveplate and mirror stacks arranged so that at least a portion 
of one of said dichroic filters opposes a portion of one of said quarter waveplate and mirror stacks, 
and at least a portion of another of said dichroic filters does^iot oppose any of said quarter wave 
plate and mirror stacks. 
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A method for converting light comprising: — ^ 

(a) producing a light beam that is nonpolarized and has at least two light 
components; 

(b) \ separating said light beam into at least one light component polarized 
differently than another light component, wherein substantially all of said 

*ht beam is transmitted; and 

(c) wnferein said light beam is first separated into a first polarized component 
having a first polarization and a second polarized component having a second 
polarization. 

1(^1. The method of claim\|)(^ further comprising the step of separating the first polarized 
component into a first light component and a second light component and changing the polarization 
of the first light component, and the step o\ separating the second polarized component spectrally 
into said first light component and said secomd light component and changing the polarization of the 
second light component, so that said first light component has said second polarization, and said 
second light component has said first polarization. 

L®8. A projection display system using polarized light comprising: 

(a) a light source for generating a light beam having at least two light 

components, wherein said light components are polarized and at least one of 
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said light components is polarized differently than another of said light 
components; 

(b) a projection system having plural polarizing beam splitters and dichroic 
filters therein, wherein each polarizing beam splitter and dichroic filter 
reflects at least one of said light components and transmits at least another of 
said light components and a plurality of LCD panels, each LCD panel 
generating a light-component-specific image associated with one of said light 
components; 

(c) a projection lens for projecting an image combined from the light- 
component-specific images from the LCDs.; and 

(d) wherein said light source includes a lamp and a filter stack having a 
cholesteric color filter mechanism located between said lamp and said 
projection system for pre-filtering said light beam to transmit red p-polarized 
light, green s-polarized light and blue s-polarized light. 

Ifp. A projection display system using polarized light comprising: 
^y^(a) a light source for generating a light beam having at least two light 

components, wherein said light components are polarized and at least one of 
said light components is polarized differently than another of said light 
components; 
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(b) a projection system having plural polarizing beam splitters and dichroic 
filters therein, wherein each polarizing beam splitter and dichroic filter 
reflects at least one of said light components and transmits at least another of 
said light components and a plurality of LCD panels, each LCD panel 
generating a light-component-specific image associated with one of said light 
components; 

(c) a projection lens for projecting an image combined from the light- 
component-specific images from the LCDs; and 

(d) said polarizing beam splitters are arranged in a substantially straight line in 
said projection system, and wherein said dichroic filters are arranged in a 
substantially straight line in said projection system, and wherein said dichroic 
filters are normal to said polarizing beam splitters and arranged to intersect 
adjacent a mid-point of said substantially straight lines. 



0. T^e system of claim 1^9 wherein said light beam from said light source impinges on 
a blue-transmitting dichsqic filter at substantially 45 degrees, then impinges on a polarizing beam 
splitter at substantially 45 degfts^s, then impinges on an LCD panel having said light-component- 
specific image displayed thereon, substantially normal thereto, and is reflected therefrom carrying a 
color image component, then impinges a polaHdng beam splitter at substantially 45 degrees, then 
impinges a blue-reflecting dichroic filter at substantial^ 45 degrees prior to transmitting said 
projection lens. 
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^TTN^n^ system of claim 1^9 wherein said light beam from said light source impinges on 
a blue-transmitting di^roic filter at substantially 45 degrees, then impinges on a polarizing beam 
splitter at substantially 45 de^es, then impinges on an LCD panel having said light-component- 
specific image displayed thereon, substantially normal thereto, and is reflected therefrom carrying a 
color image component, then impinges a polah^ing beam splitter at substantially 45 degrees, then 
impinges a blue-transmitting dichroic filter at substantially 45 degrees prior to transmitting said 
projection lens. 

if- 

lift. A projection display system using polarized light comprising: 

(a) a light source for generating a light beam having at least two light 

/ components, wherein said light components are polarized and at least one of 

said light components is polarized differently than another of said light 
components; 

(b) a projection system having plural polarizing beam splitters and dichroic 
filters therein, wherein each polarizing beam splitter and dichroic filter 
reflects at least one of said light components and transmits at least another of 
said light components and a plurality of LCD panels, each LCD panel 
generating a light-component-specific image associated with one of said light 
components; 

(c) a projection lens for projecting an image combined from the light- 
component-specific images from the LCDs; and 
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(d) wherein said light source includes a lamp for generating said light beam and 
a pre-filtering illumination mechanism located between said lamp and said 
projection system for pre-filtering said light beam to provide a red 
p-polarized light component to said projection system, wherein said pre- 
filtering illuminating mechanism includes: 

a red-transmitting dichroic filter, a pair of polarizing beam splitters, a pair of 



light absorbing stops, a half-wave plate, and a red-reflecting dichroic filter; 

wherein said light beam impinges said red-transmitting dichroic filter, 
wherein said light beam is split into a reflected red light component and transmitted green light and 
blue light components; said reflected green and blue light components impinge on a polarizing 
beam splitter, which reflects a green s-polarized light component and said blue light component, 
wherein said green s-polarized light component and said blue light component impinge said red- 
reflecting dichroic filter, which transmits said green s-polarized light component and a blue 
s-polarized light component to said projection system; and 

wherein said reflected red light component impinges another polarizing beam 
splitter, which transmits a red s-polarized light component through said half-wave plate, which 
changes said red s-^pJarized light component to a red p-polarized light component, which red 
p-polarized light component impinges sand red-reflecting dichroic filter and is reflected to said 
projection system. 




A projection display system using polarized light, comprising: 
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(a) a light source for generating a light beam having at least two light 
components, wherein said light components are polarized and at least one of 
said light components is polarized differently than another of said light 
components; 

(b) a projection system having a plurality of polarized light modulators, each 
modulator generating a light-component-specific image associated with one 
of said light components; 

(c) a projection lens for projecting an image combined from the light- 
component-specific images from said modulators; and 

(d) wherein said light source includes a lamp and a filter stack having a 
cholesteric color filter mechanism located between said lamp and said 
projection system for pre- filtering said light beam to transmit red p-polarized 
light, green s-polarized light and blue s-polarized light. 

A projection display system using polarized light, comprising: 

(a) a light source for generating a light beam having at least two light 

components, wherein said light components are polarized and at least one of 
said light components is polarized differently than another of said light 
components; 
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